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XjjZti&T K (i0x0042f , i~ ^ t> ADD [16 : 10] = [0000001] > ADD[9:4] = [000 
010], ADD[3:2] = [11]t!> s A27 2*l& t~t 2>o * V v v a. =r > h n - ^CCTLfi* -V 
y v jl T K V X T V 4 CAA0, CAA1 <b & * ^ TAG (000010) , * y TAG (00000 

L/zT YVTsifi— %cL%^<DX~t y Mf-^HITO, HITlfi t i> izu *j \z 4 
ft, 4rty>i^^t|J»r$ii-6o ^cr-f hD[l:0]^^tUL, -e^T* 

- * rt*Hfr ^tLti^T)^-^^ ipJ5g"f & (BI8> * x •>> ysi04) 0 
a. t" 9 tfV- t 4 "Cfev**^ 

& L5E$r$*LTV*£v><Z>fcib, LWRAMO/^V^l^'br'-^ S:SB*tfi LT. WAY1 
t:7^>7x7ff4(|H8, * t- y 7'S108) o EI5tci3^T, *t-yya3>hn 

- ^ CCTLti M-^-HIT £ n ? K y 4 7 L . / * > * r* n - ^BANKDECe T K V 
^ADD[16:10]£t^- Ki"*o d<0^fl"C(±x ^> * U - K U * h «-^BRQ[l] 



tBmE#2 004-3015576 



mm 2 0 0 3 - 1 3 0 9 8 6 ^- v : 16/ 

^N/fCKy-f/^tL^o IH6{C^L^:LWRAMO/N'>^BANKl7& J «K^tL 
, r Kl/^/<y 7 7X-ADBKA#£ft£ADD[9:4]£J:y<\ 7 - Kfn - ^XDECtc 

KjjftWL275 s S4R$^*o — 7j7 KU*ADD[3:2]i±, 7 7Afn - ^"YDE 
CCA7j£*U ?3-YS3tfMlRZti2>o ££"C, g|70 «fc -? USESOp* ^ 

'J * ffl v>fc*£-{i , - K 7 - K&RWL2ri s iS#? £ ft, «; - K tf v Y mELK&X 
YV-ys-Vmzftfc-thte^rffW3ZiiZ> 0 y-^jf^-CSN, CSPtej: 

oT^ii:£ft^>^7>7 0 SAMP(i. 9 5 - -b ;UDUMtf> h y 4 hfcf y hUlKttl 
7J $ ft£M^- 1 'J - K If y h *ftOffi*^«>«/h*M-§-||4:i*IB L, ij y A 7, 4 
y^YSZMtr, n-*;i/Am^jMLIO127~0lCf'-^ Srtb^-f *o £OJ£rg\ 
Tj^A^-f -7^YS3tCj: oT, tfy HHWBL3, RBL3> WBL7, RBL7— 0128tf y h f* 

- vM-tPCH^ K7 7*1- & * 5 > -b >7> 7 > T^^idl"* * -Y 5 >^ 
[0 0 3 2] 

/^^^l^^mTJ^tL^T-*-^^, HI60LWRAMOAtfl^^^y 7 r INPUT/OUTPUT 
BUFFER 4- L> t ? -^^^^BDQ[127:0]^MI:t, H5tC^ Lfcv;l^7°l' y 9 

jf -^HITf* n 7 K K9>f 7"£ftT£«9. v^fyu y ^MUXTti, ■f-^/^Da 
[127:0] "TNifc < , t*-^/^BDQ[127:0]^SK$^-6o i©i^:LW^l 
<D7*-9W\W}J*v 7Tl0BUF^^ffiLT^^e>;T-*-^/^MDQlCtiJ^J^tL^o 
— 77 , SELK (i^^'j7^f W * - 7 > If -^MWE#t^A7J $ ft & o - 

9 4 h 4 * - 7*Mf -f-MWEttfi n 7 K K9 >f 7"£ ftT& >9 , 7"*- ^/S.XBD 
Q[127:0]rt ? iiK£ft. 7*- ?^*Db[127:0] 5:3 DT* * y v 7*- 9 7 1/ >f CDA 
HI/s>i7i<7)T-*-^^A7J^tt^o +tyyaa> h u - 7 CCTLlt 9 9* 7 4 h4 
^ - -T^m^rm* n 7 K K 9 >f 7* U ^i:^frr>a70^- 7^-fS-t 
CWE# £ n 7 K7^7'Lt, fttH^S^ -f ^t>*>WAYl leys' > ? ltf*<bSfc*m L 

b. r-^^r-f^t^^f^ 
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mm 2003-130986 ^- v : 17/ 

—ur-ftfmmztLx^fzm&it. mmLfzy 4 yy ^ -y ^-mi^m^^ 
y \ ^^tt^^^^^o 

[0 0 3 3 J 

•7 v j-^-^'JNWCOt"-^ &LWRAMK#§|i£fctt*Uf&'bfc^o ^(C^fy "/SI 
05O i9C> » § U-fttgL tteh^y? BANK** ifo «t 9 &#tl?> ZmWir Z> 0 ffl 

~o£>&>7 WWAYO& 1<D/*>9T Kl/^, ^V^BANKOtC^ h 
^y^l"* id ^$U^1-^>(^-r y -7°Sl07)o LWRAM<7V*>?BANK(K 2^ 

[0 0 3 4] 

[15t3i3V^T, Jftyyia^t ^ -y y a n > h □ - 7 CCTLIi/^' > ^ 

?4 yjryr YVTsJ ^ -X WTADD (iWAYl <D3~y Y 'J 2JI&& (000000)^tB^J $ *i, 
/s>^T-'3-^BANKDEC^ «t oT BWQ[0]t^W k /£*l& 0 ttz*\ v v 

af-^7W CDAri* «b 7* - * /s^Da[ 127:0] £ ii C TLWRAMU 7*- * tf s A7J $ *L 
£0 Cl£-CAF-RAMf±, 7 h y 9 WfcftOf- * ^*Da[127:0] £ , 
^T-*-?£i%«^tB.L*-V 7ya^€'JNWC^7i y * > 7 4 hi-*fci&OT'- 
*/<*BDQ[127:0] £ ^tt^Wt, /^^BANKO^tf)^ L/'O? BANK1 

tr ;t * ti fcfii t~ * atj 1- *l (f «t v > o -e i -e i± nm & ii«»&t & 

[0 0 3 5] 
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mm 2 0 0 3 - 1 3 0 9 8 6 ^- v : 18/ 

nlifg £ & 0 , T * -t * 7) ? ^ :^j:^f-^ jSLS v * -f A T^H^fC § S o 

< 9 FW^tr/at-; h > 

IH2(c) (iAF-RAMU h 7^-t^(D7 Fl/^ t LT, /<>^7K^2 
, x > b ij 1(0 7 K U ^ * 5 'Atl ^ ti/^l^ ^ ^ L t o £<Z>»£\ 7^ h7^ 

'JNWCfil^n 7 ^-tM ^;UT'«^^BTtgT"^)^<7)-C% AF-RAM^OT ^ -t^^jl 
[0 0 3 6] 

m±O»ft«:EI4i5J:U f |g8«:fflv>r##BltwSi^i--6 0 [212(c) O 7^ hT^-fcX 
-CA2j£ft&^V T KP^MAD(iOx0081f^ i"^*?*)ADD[16:10] = [0000001], AD 
D [9: 4] = [000010], ADD[3:2] = [ll]* s A^$n* t1"*o US. * r y 7°S201 0 T 

YVTsT V 4 CAAOO * ^xaG ADD [9 : 4] Ofc ?W L v \ of 1) WAYO t^tSt" Z> T 

K7^7*t^o ZhK**? ->jl3> h o - 9CCTL(i -f * tT 
•7 hD[0]£-fcy htiUf s» "7°S202) o ifct^^-^li^^'Jf-^^ 
WUfrhXtitfj'ty 7 rlOBUFKA^JStU t"'- ?^EDQ[ 127:0] £il DT-t V* 

r^tLTv^<7)^\x-^/^^EDQ[127:0]7i^^^tLx-^/^Db[127:0]^il 

^^^><7)T^-t^^a31^^-2) - <h75 ? ^v^o J^JLhri*^ F77W + t7 

<v4 ^7^-b^^t7ya^> 

&K|H2(d)(i, AF-RANHC 9 4 h7^^07KU^iU, A>^7K^0 
% i> h 'MOT K^;*7&*A:£$*L£^-e*&o ^(DWt'k. £ '*> h <D -7 a. £ 
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mm 2003-130986 ^- V '. 19/ 

|WJ— 7 K P X £ &£E Lt7^ hT^-tr-X L , LWRAM-^<7)# £ ^ftifWi 

^^7"-^^LWRAMlc»^Mi-'£^^^o B12(d)-C(i, WAYOOt-— * 
^2^^-f f^'7 7Lt, -eo^i-fr^^^x- * £WAY0O^> h \\z.*& itf 
ft^^iltv^o COJ:di-tL(i\ 9mfrh<?)74 V T fk7,l$mM2fL& 

[0 0 3 7] 

A1jZfr&T Kl^(i0x0001f, 1"&;b*> ADD [16: 10] = [0000000], ADD[9:4] = [000 
001], ADD[3:2] = [ll]^A;ft t-fh Q - - 17 K V* <D\tm*m&m&W 

tmCt:$>Z><D'?^mi'Z>o ^C77-bXt^x>f'Jl^f-^^ WAY0, WAY 
l£ & i:/-f 4 -C&V^£-(^T- -7 7°S204K v^-rti7)^-7i^, ^i-CfiWAYO 
^»^Ox-^£#£^tK^7^:7 <> S202, S203) o ^iS^-hO 7 ^ 

h <d -cnm ta mm £ « m&i- ^ o 

[0 0 3 8] 

^H@4(a)<7)J: d ^WAYO, WAY10i> b V l<DT-?tft & i:f-t^ -C&o 

fc, MSI" ^> fig ^#^E ^LWRAMH^-f V^ y ? %>-XMif3b%> 0 Z 

C"C 'J — K7 7-t^ + t 5 T.Bft [W]^|UllI8<7)X 7" 7 :7 o S205-C» § Ml - ** 

^<!:^^/^>^BANK^^C»J; ^ ^^^^^••v-y y^r/ h n - ^CCTL-C^mi- 
-2)o #UxJ£\ ^>^BANKl7^-f hiMW^WAYl^T-- ^ * y A h^y?X~£% 
v*<7)-e£>*U£\ WAY0<7)^ >?7 Kl/^, / s i'>^BANK2(C'r- ^ £ ^ h/*? ^1" 

& ± ? i^tPi- &0 mr, nso^T- 7 -7°S206, t-^^^^-r h^y tzmft-f 

h^>>7 BANKET A K ^^it** & <h # (DWj'kXt&mir & 0 
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mm 2 0 0 3 - 1 3 0 9 8 6 ^- v : 20/ 

* 4- 

[0 0 3 9] 

7>f h T^-feX, ^rt -7 ">jl 5 X^O-C^r-v y Van > h n - 9CCIL»±/*> 9 

7^ h^^r Kl^y^WTADDK{iWAYO<£>^> h 'J 1K&& (000010) £ ft. 

^BANKDECH <£ o TBWQ [2] ri*; n A \z K 5 4 7* £ ft & 0 i/: + tr> 
if-^7P^ CDAO^ P> t** — * ^Da[127 :0] <h ffi C TLWRAMK -r*- * t5 ? A# £ ft 
£o -E-<^^ tii*f-^^*'J T-'-^/^^MDQ^^Atii^/^y -7rI0BUFtc 
A7j£ft> 7^-^^XEDQ[l27:0]£aCT^l^ ?SEUCAtl£ft-5>o £OH#, 

EDQ [ 127 : 0] 7) ? ii^ $ ft •f- * ' ^Db [127 : 0] £ ii D T 3r * y v j. * 'J NWC K A^J 
Sft, 0fMOfig^T-*-^^#^^$ft^(^x y7 9 S2O3)o W±0^©J;9^ 

RAM^cO T flzXtfmM £ ft* £ t O SrV>T*- * Mv^f A ^H^T* £ * o 
[0 0 4 0] 

* c 02(d)oJ: 9 K9>f b^y 9Wiife*i&mLX$tff L&&tftff&£> 

*v>^**ab O > :o «t d ^B#(i03tc^i-* «fc 9 i;^1-ft(f J: v> 0 
[0 0 4 1 ] 

£ 1* 03(a)-CI±^>f ^;UCycle#l-CAF-RAM^7^ f7^-b^OT KV* LT 

£\ ^^<7>^ W K&M^*7^-^&v>£#>^ F7n^^ftr/i; 
Xt&* 0 £ ^KWAY0<O7~-*7^H$r£ftT^* fc-f* M>^2t:7>f 
y^Lfc^ /r/^o^f-^ £WAY0K#§ rtr 0 WAk^^ 9 ^Cycle#2 

•e, AF-RAMK^-f h T^-b^cOT Kl/^> £ Lt\ /t>^7KU^l, i>h , ;2j5* 
A#£ft£Jt^ JSJLTOidJwUHIfll-rao EI3(b)ic^i-«t ? .x>H;2&c*f 
tEf&^i^t-ti^O^T FIx^IOt-'-^^^L^v^ Lfvi^oTWAYO. WAY 
1 & K t* — * rt ? M$r Ztir- 7~ 1 X$>2> & h (i\ ^ «b £ j. >f <7)x- * & 
hz-fy^-f* '£'55****0 L^LlSfltr-9--f ^^Cycle#l<^7^ h^yfMft 
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&m 2 0 0 3 - 1 3 0 9 8 6 ^- v : 21/ 

4 FA^tS:ilif|i5;w 0 -e £ "CWAYOO 7*- ? * 9 4 Y v 9 1~Z> CDXIZ 

l/*2, h U l^A^^ti/ch-T^o ClOBt, h^^')!^ K*>Ji> h 'J 2 
i:(iW£«t-6f-^^<, $^i:/-f^^ait^o WAY1K& 

? Lfz&, 92Ktt&-t'& T- 9 fcWAYOK* 
^dtfo ffllSHw, ? WycleUltZ&^XvJ VTf^XVT FUXtLX, 

, ^>?i5&*## ^iM^^^a?)"^ wayo^&& a>^2<t)x- * h/* 

7^ Lfc&, /^^^Otc^tJc-i-^T*-^ £WAY0^*i itfo 
[0 0 4 2] 

^ ^;UCycle#l~#3^i3V^T. 5>f b7n^ + tr>*Ui:i:t), 

^ h 1; ^ zcx hjf-^BWQ[2], BWQ[0], BWQ[l]^-9--f 9 )VX Vy4 r^ftX^^ 

[0 0 4 3] 

^C7^ F7n^ + t r>^^t 4r<7)%&<D*M 9 )VX<D') - K77-fe 

* izx o -c >e r & m m t * <d k o v * x mm-r 0 

[0 0 4 4] 

03(a) -Cli, ADD [16: 10] = [0000000], ADD[9:4] = [000001] . ADD[3:2] = [11] rt ? A 

flu WAY0ic/s->^r KIx^o^^E>t-^^<7)T ? -^^#§c:^-ev^ 0 

T% ItOt^ ^;WCycle#2T\ A^J T F ADD [16: 10] = [0000010] , ADD[9:4] = 
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#SS 2 0 0 3 - 1 3 0 9 8 6 ^- V \ 22/ 

[000001], ADD[3:2] = [ll]<7)'; - KT ^ -bX^#§£ L/z h 1~& 0 -OB#, WAYO, W 

fc7>f h/O^ftfjf^^^/i^^f^-e^O, -»M ^^Cycle#2<0'; - KT?-fc*£ 

r FWB £ ffl v » X Z. <D m M £ ffii%-f Z> o 
[0 0 4 5] 

miOHm5(DAF-Rm^m^ y y TFWB^rfttJP Ltz"fu y ?m~?$>z>o z<D&m 
[0 0 4 6] 

^<7)Jt («/n)**2<0*^^, y v i ;* ^ VNWCO-7 jl 'f 1 -*-&^Ko 
[0 0 4 7] 
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#11 2 0 0 3 - 1 3 0 9 8 6 ^- V : 23/ 

^i^-^ ^(m) hff^ttl (n)<7)Jt(m/n) 
<h7^^ 0 Z(Dt£, m/n^iiCl.l-2.0(7)J: 9 fcfit£ t & B#^± ^ ^ ^ fft(i 
2tt^ 0 If:. ni/n^2. 1-3. 0<7){iI£Ifr£ ^ § Cfi -y- ^ -f $cfi 3 t^h a iP^m 
/n^K^tC2^3 ^^o3g^cffi<o^tct±-?-o^flt-e^5c-t*^ 

[0 0 4 8] 

±|EO i 9 L T (m/n) "C$:^ £ & •> 4 ^t^ya^t'J NWCO^i 

[0 0 4 9] 

^+yya3>f P - ^CCTUi £ h Kituffi^r -Y yva^^'J K&^T. B«fEy< 
«t 9 K$l]Hp-?-& £ <h H«t <9 > i^S^LWRAMOffcH AF-RAM-v 
[0 0 5 0] 

^^OAF-RAMti-eo^ ^e , ;#s J t=> ^r^r ^ vj.^*UNWCO#a, LWR 
^e'JNWCO. — oco^i^O^Mfi^^tLTl/^^^^O^J-C^L/i^ &*>^ 



tbSEJlf 2004-3015576 



mm. 2 0 0 3 - 1 3 0 9 8 6 ^- v I 24/ 

StS^^t'l-So i £ , -t > ^ T y 7°SAMP^ yVf t- v EJg&PREtf>|I]g&;£ 

<H«!l2> 

it, AF-RAMP^I^<7)-r-^/^Da[127:0]^Db[127:0] AF-RAM*«Ot*- 

£ -Cjl m . i&JE L £ ttMH t± , +t^>a7'-^-bl/^h ffl-^-CDS [3:0], ✓ * 
y?r-?liU? hjf^BDS[3:0], teXW)y Kkf7 hV0[3:0], VI [3:0]. 
-f^7 MX) [3:0], Dl[3:0]-e** o 012*±011^HifeO* * * v^- * -=6 'j NW 

^.XMDQO^^ffittK^fflU DATA[3]~DATA[0]O^3h.-?*UC/<>J - 7 Kt'^ ht 
y-f-j If y h ZWttzZ tX3bh 0 ZOXoK, *t7'>a9>f>*tr5>f 

[0 0 5 1 ] 

#lxJi\ ^^^AF-RAMIC^^ hT^-t^^mU ^rt 7 ya^^ 'JNWCC 

£ 0 £ (Dm, h h J- y h »; <7)DATA[3] Kfl»g&#> <b (7)32 kf y h T~ 9 t&*# &Z.tfl 
i> j. i; ^(T)^-^— Jfft fcfci&i::, ^*U^ODATA[2]~DATA[ 

0]Of-^^f)£tS/ry^^t)i^ffitM^^o £O0E*tfiL»flMi, ^ 
^ ^ y^MDQ t^rrya^'J NWCO ^ 4 > -9" 4 Xij*Z$ L v*H«!ll £ fi 

t"* * -jra * mm l 00 , ^M^-e* o fcgt* m L»f^ (r n - h ) i mm 



ttifE#2 004-3015576 



2 0 0 3 - 1 3 0 9 8 6 ^- V \ 25/ 

[0 0 5 2] 

< V - K T 9 -t 7 3r ^ y is 3. t: y Y> 

t -f AF-RAMK U - K T y" -fc * 51^^* o $ £ <?- tf> t- 9 tfT V V 7 

Jfclfc(Ell3, -7 7°S301)<7)|S^:, y v^^NWClcMELfci: §ti, #1 
MM! t HftK* * y v > •=& 'J MCfrb-T- 9 Zmfrl0>1r(7 -r y -7°S302~S304) 

a. T Kl/^- IfcOtlrg- 

^C7 Fl^Jt^*^ T Kl^Olgli— ifcL^7&WJc--f *r'-^<^>' sf V y 
KVfy YtfV-ty h ZKT^tzWs&^^^XWft-f&i^T- y 78302^ S305) o 00 

fc/s'j y Kfcfy -fc^ ^titv^Wf-^^^i^^Ltv^o 

£ £ -<?ADD [16 : 10] = [0000010] , ADD [9 :4] = [000010] , ADD [3 : 2] = [00] tfXti Zfitz 
t1r& hWAYO^y- ?'TAG<Ds*y? T t^L^o LWt&lti L-tz^T— 9 

-c*>&data[o]<7v*'; y Ktr 7 hvoto]^ 1 ; -t y v zttxis *) , 9 £lw 

RAM60 / * y 7 BANK2 11 * tB 1" M & o L # ? o T LWRAMO / * > y- BANK2 h 
Of-^i*, /^>^7"-^/^^BDQ[l27:0]^jlDT^r^ y v t*— ^7H" CDA0 
«x>h'J2t: A2> $ *l£ o i:ttlrr>af-^7W CDA0ODATA[l] -DATA 
[3]fiy"-yM tr y h/^-ty h £ *LT^£ OT\ ^> y"BANK2^ <b ©f- * £ 7 ^ 
>7x7fLtli^f)^ 0 SMffcfc, + t 7 v a f - ^ 7 l^-f CDAOO-f - 
. 0, P#tf07-^t?Jb»), M>*BANK2W*v*'7'-*£#§&tf££-C7'- 

hfg-tCDS[3:0]£ffiv>& 0 y Mf -^CDS[3:0] (4. ^J?F 

tf y h t y'-x-f tf y h<DT> K£IR*K -eoStelf itit)1r2> 0 Z<Dm&* 
tr>a7 YV7T y Kfcfy h fiV0[3:0] = (0111) , y-~-x^ tfy 

ht4D0[3:0] = (0111) ^rO-e-e-tL^tLO tfy hT"T> K£flfc£ £ (0111) <9 > 
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mm 2 0 0 3 - 1 3 0 9 8 6 ^- S J \ 26/ 

<DX.> h 'J2<7)+)-7'^ >DATA[0]<7)<^C^ > 7 x ^ =t 9 UfflJftH- 

l tztf<z> x , tra § - &mmz x&r? -t ^ii® £- m.m~? z>^t % z> 0 

b. r Ku;^-£jtco}§£- 

^H[H13, XT y7°S301X-T V\sXtf-5XL&fr^fzm&$:mm~?2>o 7 Kl/ 

*(H13, ^ x -7 7°S308) o & LWXjft©x> * ^(:/-r^ &f-?1t* 

^-SrHfi : 1-tt(^v^(S309~S304)o Lfc^oT, AF-RAM^OT ? -t^^IM? tl 

104, S108, Sl03^ttWL7t»flPtl^^**O^ii^{ifff*IB*ttW**"&1" 

[0 0 5 3] 

o z\cot ^ Key h^'j -fe^h ztix^&y-y'yj ><dt-?*?4 

•y >7 LXlttehtt^o k^^b^t^r-? ItMvhXb 0 , ^*«#LTi3<-<§ 

ADD [ 16 : 10] = [0000001 ] . ADD [9 : 4] = [000010] > ADD [3 : 2] = [00] a* At) ^fitzt^h 

o<7)H,x^(0f-^^7^f h/^'y ^1-^£>^^^)^ 0 --"C^xy 7°S311^i3V> 

^^bANKOt^-I' h/^y ? $>X&19WAY1<Dt- ¥ % 7 4 h y ^ Tr £ & v> 
WiW-XfrZ> t1-& 0 ^(Dm^, WAY0<7)^> 7BAM2<Dr- ? £LWRAMH^-f l*^y 
^-fn^iv^ -7^-TWAY0cOi> h 'J2<7>^'J y Ktfy hV0[0]ti'J -te y 

h ZtiX^^hCDX\ DATA[0]£5^ h ? LT(i& h^^o ^(Dtzib<DVm\t 
^■t LX'*y?7*-**.V? hjf-^-BDS[3:0]^^Jffl1-^o ? ■f- 9 -fe 1/ * h 
«-^BDS[3:0](±, 7nx^oxv h >J Ktfctf fctifc/*'; y KtT-> h £ ^-x 
A If y Y<DT> Kllf ^tti^t^o f £*>*>WAY0£>i> h *)2W) y Ktfy h 



tblE#2 004-3015576 



2 0 0 3 - 1 3 0 9 8 6 ^- v : 27/ 

f2V0[3:0] = (0111h ¥-7-1 \£y h I4D0[3:0]-(0111) %<DX\ fOTVKfiftt 

(0111) *K h l)2O^-*DATA[l]~DATA[3]ON,0,P£?>f 

«t 9 KflJflll - * U 7- v 78313) o - fim^^-f- y -7°S309^ £>S310. S307. S304 

iz frfrfrzmm*. m^xmrn l tztm t mux b&vxzzxi* tm & law * 

(£\ ^g[57"-^^^^-e*)^T-*-^/^XMDQ(7)/^^iliSi:, AF-RAM^rt^x- * /^D 
a[127:O]*£O/**(B:0 s *fc*»'&Ki5i^'C\ #^-^»i^7!) ? ilv^^'j fcfljffl L 

< 7 >f F7^W^rt7yat7 h > 

■t^AF-RAM^^ hTt^xmMtf&^tzWj&lZ'O^xmJllr&o EI14<7)Xx 
■y 7S40H;£;^T7 Kl^Jtge^T^ ikW$£t.V>T KI^tP— gtLfc fc"t*o 
$f>lC^7^ y7°S402Hi3V^TT^-b^M^<7)^> h 'J O^V 7 Ktf-7 h *#flB.i" 

7°S403, S404)o Rtfcfc, * T" -7 7S402-CT ^ t7^|Ox > h 'J Ot^7 W > 

t, X -r -7 7 ? S403> SAOAomtt^frlT&o &±5&*7>f F7^^*tr>at 
•7 h-Cdb^o Lfc^ot, AF-RAM^OT^-b^^il^^nS- hO^V^f-^l- 
IyXfA#lIfil) 0 o &£^!i&M2^;jo&t&^ F7^^ + fr>at 
•^7^-bXli, ^»Jlt*«^|WJ^-e^)SO-C% -i-etiM^t^KM 

<-7^T F7^W*tr>i^> 

V Km^Ltzr-9^^: <?4 h7^-k^*t*r>aU h%\\^Mz^\Z^> 

\<*XlSLWtZ>o 

[0 0 5 41 
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If;*') y F tf y hfc-tey h f * x y 7S407, S408) o S <bK»£&trr'-* K 

j 4 y\>xwr-* zMmt-rzo mx.^. ^»^add[i6:io]=[ 

0000000], ADD [9: 4] = [000010], ADD[3:2] = [00]^A^I £ ttfz t-fZ> 0 «r<7)B#, [H 
12* fr>a^ \) NWCH fi-r*- * 7$ ? ME-£-f , ? J H^-tX^t';yi^ 

<9, WAY10^> h , j2^gR/^<7)T-'-? J: 9 l^t^ 

h o-^CCTL^J: oTflJ^-r^o £ <bM-\- -y yan > h n-^CCTUi, DATA[1 
] -DATA [3] Ox- ^ %m$Mk-f2>fz&^. ttfc-?2>/< } ) y Ktfy h £ 'J -b y M" 

>; fiOf-^ -Stt £ ll# Loo, LWRAMri* <b OR* W LfjlfF tt^t~f2>Z.t 
^i-So tfzXf-y :/S406KJ3i/>t\ ^-x W fc-f- ^7& ? -x> h 'J F*JK#£ L 
fc»£-KI±, E]14C0Xx -7 7°S410, S411, S412tc|fi«cO 7 n - -f&o -tt 
^O^n-fi. 0130^7=- y "/S311, S312, S313h [5\W~'*> 9 7*- * -tr V ^ h 
if-S§-BDS[3:0]£ffiv^T, -y Kfcfy h # s -b y h $ fLfc^&fcr'- * cr>* £ 9 W 

[0 0 5 5] 

Ys^y? t , LWRAM^ h tB LW]\Wm^ Z>t^d WM Ltz? 

4 ^ >Jf^v- h X^hh 0 — yV. IH16liJ:f£-<?t£0J! Lfc^&Srffi^T, BtfffiliM 
£ft?#:L£C££7Fl-?-f 3 y>ff?- \ ftBfr 9 ^Cyclettl^A 

DD[16:10]=[0000000], ADD [9: 4] = [000001], ADD [3 : 2] = [00] T^Ay^J £ *U 9 
)ls Cyc 1 e#2 "C ADD [16 : 10] = [0000010] , ADD [9 :4] = [000001] , ADD [3 : 2] = [00] ^Aytl 
Ztitzt-f&o -ftiilD^A ^Cycletfl&J: t>*-«M ^ ^Cycle#2"e(i, <h 
^hT^-t^^ffryiU^j;^ 9 ;i/Cycle#l-CWAY0<7>^> ^BANK2, -9" 
^ ^^Cycle^-CWAYlOy^^^BANKlOx-^ Y'^y - <!: SttfLTv* 

clettlTvsi^^BAMGH^^ h/^ y 9%\W%\7 ZtiZ><DX\ *Y 4 9 ^Cycle#2i 
hiiWff^^o £tzM&Lfz X -) -9->f ^;WCycle#2tCi3V>T^^ 
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* • 

[0 0 5 6] 

oTEIl6tc^1-J: -) tc, ->M ^;UCycle#2lcjoV^T/^>^BANK2^'b(7)lI^m LI* 
ftj&*S§£-£1\ T * -fc * * i v> 0 

[0 0 5 7] 

M^ffl^i^t, £*;&*M^LWRAMOtlS£fl|&-C§;, AF-RAM^OT^ 
-b * £ *i & £ O & v > 7*-- * #Ljg y^rA t&^S-C # & o *3*^*6W "C 

fi^M T ? -^/^Xi)isMDQ^32tf y h LTt£i!L7^\ #$&9J{i&*>^>A,£*L 

tk£±i^LTk iv^ 0 $ tb KLWRAMO^> ^IH 3 ^ -V y -> a U NWC<7>#3\ >7 
■x'f 8c&#§&*-'M *Mm) tt^tBLt^ * Mn)OJt. (m/n) <7> * i >f 
tkL£^ (m/n)J£JLLO$cT?&.&^£ fcfiv^ £-e& &v> 0 ttz—*D<n*7*.4<0 

f!l fc l^il^^II'^M L^^iitl^ ^rasjg^T^** -ttif^it 

<mmm3> 

[0 0 5 8] 

>^eu ^seso^'j tmui^ m&fcL&mx n bw^Qfrmmtm^t^im 
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m t * -t 'j -t ;nc £ ffl v > n & v > x i> . # # &&mmtm^ t^>> mm z m 

# > AF-RAM^O T 9 -t 7. tfmU £ tlft^T- 9. *®M ^HSf § & 

£fiv>9 £-C4>&^ 0 &j3*g^ft^ -b^MCfiSESO^^'j «t -tr^M 
ff^/h$v^ 0 Lt^oTSESO^'J £ffiv^i§^J: •? £ <b K -r - 9 UWMm 

*-5©t, f - ^ $ € 'J I ^> o S£KBI17-?*i, 

Stfu^Rri* tf y h §&BL <h 7 * -fe X h 9 > V * 9 TN0O HQ i:fift * ^ * V -b ;Wi 
* 7jz L #3193 It i ti K mfc £ *l & <9 -C it & < , TOiSfcL^T-R^ V - 

<H«!l4> 

H»!J2i3 «fc D f Hife^l3-e(i> LWRAMKSESO* f)i>L< ktigm.it ^ 
»; £fflv>TAF-RAM£||5£Lfc^&t&IKL7^ 5 \ LWRAMtfM * »; •fcA'CTJf f§t£<59 
S&ffS'fM^V (^TFeRAM: Ferro electric Random Access Memory) £ jfffl L , 
*#§lll<7>3^fc£ffl</>*U£\ Bttg|4AF-RAIIS:|ia-CS*o 
[0 0 5 9] 

[1118(a) (iFeRAMO^ t'J -t;HC£^LT£ 19 , [318(b), (c) (i|«<DFeRAM<7) 
SlMf^^Ltv^o ^-^'J-tMOi, 7-KiRWU If y /BU T 

IUl8(b)(it«<75FeRAMcO|%<^mLS!j^*^^-^-r 5 K»i^ 0 FeRAM 

ittmmm±, a*iaLo & k / - ksn t tr * h #&bl^2»si- ^^f-^ 
tmrnznzo zz.r*—m7*-9zm<b&Ltzmw)Mm), r- 

>f ^;m#^tRC(±ft< &oT Li 9o — #0 18(c) <a#§&^«KW^ 

a«?$K^:^- : e'J-t^»CT'-^S:#§5i*(WRJ0!W), 7-^- v?*Hfrt 
* (PCH$! Rl) o i > FeRAMti -V v * C0<7)^Mf ^ Uffl L "C r - '— 9 
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£ im-t htztb, nmz (win m ) & «t § sh^m* mm m) k & ^ 

- h PLTO;£_hTO IB) & tlZ X *) -9- 7 ;UB#ffltRC7&*^ <^^i^o fcitS £ h o 
[0 0 6 0] 

X 9 KflHft-r&o -r^^*>FeRAM^5^iHI%i±l LRj^^-^r^o ^l&^OAF-RAM 
(i ^ ^ > j. ^ ^ 'J NWC £ ^ L T 43 *) > LWRAM^ ^ If <^ Hi L tz T- 7 (i -v ? v j- 
^^UNWC^#$tL^O"eT'-^^*>tL*ii:J±^v^ 0 :©J:9(:, FeRAM£ 
ByS«fflLIMfc3-£*t, a*ffiL»tf:£ 019(a) O J: ?fcffi&>ffc-e£*o 
Tffi.MMWiLW)?E$:2*t2><7)-<:\ -J£M frlti LtzT- 7 fi, * * ? ~> > * 

^/^Da[127:0]^<7)/^Xipsi:. LWRAMtfV^> 7 <7) tf y t < f &i&9Sri* 

[0 0 6 1 ] 

|2I19(b)0##^i*fW^(i^-^^#^^tf7ti6^tf >7 HR*«* 

Wt^o -t**?*»HJfe^3^*3^T, m&<0%Wft*.mm^ FeRAM<7)»^ 
i^ilH(ni) fc0E*W LiSJg(n)<7)Jt, (m/n)^O^s?> * jc -f * * 7 

y^t'J NWC^WI" * - i: T\ AF-RAM^tf> 7 * -b 7 fimM ZtiZ Z £<D%\<*7* 

[0 0 6 2] 

7FL fztiK *fkWteZtUzm%.Zti2> i><DX*lt% <2 h 9 > * M?)FeRAM<£M 
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* « 

<H«!I5> 

^Sfcfll 1 -C ti > n v y ^ gflLOGIC AF-RAM^-e K^fUm <D ■f- y zfXffl-jfiL £ ft, * 
[0 0 6 3] 

020(2, l^ y ycOLSI±CCPUt^-V -7 v-x^VLlC, * V $IJ$J J.- y YUC 
IK 2tc|&^OAF-RAM7& ? v^-r A SYSTEM BUSH «£ o T^3f£ ^ t 

£ fcAF-RAMtSRAM-^DRAM&SfJi Lfc, Bfffl^M^ ^ V £^51 LT & 
, H^MH £{&$cLooH3|-e§£ 0 m_t<7)«J: ^ lc^H^(7)AF-RAM(i, -eo§K) 
[0 0 6 4] 

[0®<7)ffl^.^m0j!] 

[mi] 

[HI2] 

Hifc#!)lHiE^T^-fe*7 V -^^nr^W^^'J (AF-RAM)<7)|%<^tbL 



t±lliE#2 004-3015576 



#®1 2 0 0 3 - 1 3 0 9 8 6 ^- V : 33/ 

[03] 

mm\ niem^AF-RAMco* ^*»fto»j«i^feo— ^ u £^ l ^0-e£>&o 

[04] 

1H 1 OAF-RAM -a i ^ -y * ^ i; NWC£^1"— H»!l"C&&o 
Id 5] 

HM^JHwfe«<7)AF-RAM^^i-^rn y ?m<D—m~?$>ho 
[El 6] 

AF-RAM^^MO, »^^^K)^^ilv^^eij-b^*fflv^zjg:ig^^ h ^ 'j <D 
[0 7] 

[08] 
[0 9] 

HWOl^lSicOAF-RAM^ioV^-c, £ £ 

[0 10] 

H»!Jl^fEfcOAF-RAM^^i-^ 7*n ? 0<7)— #J-e£>& 0 
[011] 

0HCfSmoAF-RAM£f£f^1-£^n y ^ 
[0 12] 

[0 13] 

0 1 1 HiefcOAF-RAMOff ^ tU L»ffc £ i^^t"-5> 7n-f^- ht^^o 
[0 14] 

0 1 1 H ififcOAF-RAM<7># § &frWlife £ W% t^.7n-ft-ft*^o 
[0 1 5] 
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im 1 6] 

EllltciaiROAF-RAMOlSSSr^L^C: t&7fi-?9<f 5 V^-?-*- h-C£>* 0 
[IH 1 71 

[0 1 8] 

t£*o$£§§m^ "j <Dmwznwi-& 9 4 \ y y?- * - h -cab * 0 
[m 1 9] 

yy^v- h-cab*o 
[0 2 0] 

^#§93 OAF-RAM £M LTtLSIO^iJ^^i-lH-Cab^o 

AF-RAM 7n^7'J-7>n7n^^'J, NWC, L1C 

ya>^'J, LWRAM jSiS 9 >f h ^ ■=£ 'J , LOGIC n v y * $(5, CPU- 

— (f^Lai^tt, USLK USL2 MCU ^^'JSli 

ARB MCTL ^'J3>Fd-7, RFC 

y v j. n > h n - 9 , WE#, WE1#, WE2#, IWE# 7 >f h >f * - ^Mf 

-5f\ AD, AD1> AD2, IAD TKl/^/U, DQ, DQO, DQK DQ2 

IDQ 7* — 9 J^7\ , MWE# ^^'J^^F^^-yiVif, MAD ^ 

t'jTKW^U, MDQ ^^'Jf-^^U, WAYO -7x^0, WAY1 — 

—)x>fl, CAA, CAA0, CAA1 irt7->i7 F>X7U^ CDA, C 

DA0, CDA1 ^frr/af-ni/^ V, V[3:0], V0[3:0], Vl[3: 

0] y Ktf 7 K D, D[3:0], D0[3:0], Dl[3:0] ^-■r-ftf 

•;K TAG * ?\ DATA 7* - 9 , BankAdd >9TVUX, En 

try x>h'J, WS CCTL ^rt7ya3>hn- 

7> CMP ifcfcS. BANK0— BANK127 ^'J/*>*, BANKDEC 

9T^-9\ MUX 7;Vf7'I/'^t, SEL -tel^*, ADDB T K 

^•;7 7, I0BUF, INPUT/OUTPUT BUFFER \ltij3'*y 77, FWB - • • 

•••felA'>7 7, ADDRESS ATJTKl^, ADD[16:10], ADD [9:4], A 
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• » 

DD[3:2] 7KU^, Da [127:0], Db[127:0], Dc[127:0] 7-7 

s*7^ BDQ[127:0] j^Z/??*-*'**^ TWE# ^^*7^ h^^-7>i 

-5§\ CWE# * * y v a 7 4" h 4 * - ^Wf-^ BWE# > 7 7 4 h 4 * 

- 7*Mf -*!\ TADDO, TADD1 * ^ 7Kl/^, WTADD 7 ^ h * ^ 

7K^/«, HIT, HITO. HIT1 tybff, BRQ[127:0] 

^ 1; - ku h#-5§\ BWQ[127:0] 7^ Y V 7^7, Mf-^. CD 

S[3:0] + t7yaf-^-tl^^ Mf, BDS[3:0] /^s 7 7*- 7 7 

V \n^r, X-ADB, Y-ADB T KWy7r, XDEC 7 — Kf^-y, 

YDEC *7Afn-^ SA&IOBUS -fc T >7°£R<h AtB^J^U, WL 

7 - Kit. WWU WWL0-WWL63 # § 7 - FH, RWL, RWLO-R 

WL63 ^^aJL7-FIH, BL, /BL, BL0-BL511, /BL0-/BL511 

t: y h jjsSL SN mns ~ K\ TOO, TNI T * -t7 Y7> * , SE 

SO C&#> h 7 > * , CO ffl^t^'y * , PUT- 

sl y-**§L mc **y-t;i\ samp -b>^r>7° 

, PRE ■/'; vEf&. DIM ^--fc;K CSN, CSP =?^e> 

V - * f§"5§\ PCH 7° U ^ -V - yff, YS0-YS3 77 5A^^yf, L 

I00-LI0127 o-77;VAtti7V^> RD U - KJHIBk RWT 

*jwiB, wr #£&*»mik pch 7°i)^^-i?mm. di at^t* 

-7, DO ttiTJx-*. SYSTEM BUS ^fA/U, CLK ^ n 7 

* , LSI ^*#*»EItto 
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